Structural organization of the multifunctional animal fatty-acid synthase.
The amino acid sequence of the multifunctional fatty-acid synthase has been examined to investigate the exact location of the seven functional domains. Good agreement in predicting the location of interdomain boundaries was obtained using three independent methods. First, the sites of limited proteolytic attack that give rise to relatively stable, large polypeptide fragments were identified; cryptic sites for protease attack at the subunit interface were unmasked by first dissociating the dimer into its component subunits. Second, polypeptide regions exhibiting higher-than-average rates of non-conservative mutation were identified. Third, the sizes of putative functional domains were compared with those of related monofunctional proteins that exhibit similar primary or secondary structure. Residues 1-406 were assigned to the oxoacyl synthase, residues 430-802 to the malonyl/acetyl transferase, residues 1630-1850 to the enoyl reductase, residues 1870-2100 to the oxyreductase, residues 2114-2190 to the acyl-carrier protein and residues 2200-2505 to the thioesterase. The 47-kDa transferase and 8-kDa acyl-carrier-protein domains, which are situated at opposite ends of the multifunctional subunit, were nevertheless isolated from tryptic digests as a non-covalently associated complex. Furthermore, a centrally located domain encompassing residues 1160-1545 was isolated as a nicked dimer. These findings, indicating that interactions between the head-to-tail juxtaposed subunits occur in both the polar and equatorial regions, are consistent with previously derived electron-micrograph images that show subunit contacts in these areas. The data permit refinement of the model for the fatty-acid synthase dimer and suggest that the malonyl/acetyl transferase and oxoacyl synthase of one subunit cooperate with the reductases, acyl carrier protein and thioesterase of the companion subunit in the formation of a center for fatty-acid synthesis.